Association between variant plasmid formation and senescence in retroplasmid-containing strains of Neurospora spp.
Serial transfer of Neurospora strains harboring the Mauriceville and Varkud mitochondrial retroplasmids frequently displays erratic growth and senescence. Growth impairment is associated with the formation of variant forms of the retroplasmids that can integrate into the mitochondrial genome, resulting in mtDNA rearrangements and eventual loss of respiratory function. Here, we evaluate the rate at which variant plasmids arise in subcultures of the Mauriceville strain of N. crassa and their association with the senescent phenotype. Although variant plasmid formation preceded senescence, subcultures were found to tolerate variant plasmids for variable lengths of time and no correlation could be made between the specific sequence inserted in the plasmids and the rate or frequency of senescence. In addition, many cultures were found to contain more than one variant plasmid. The lack of concordance between the timing of variant plasmid formation and growth cessation distinguishes these two events, and provides additional insight into the etiology of senescence. We also detected differences in the frequency of senescence between retroplasmid-containing strains of N. crassa and N. intermedia and report the isolation of a strain in which senescence occurs in the absence of variant plasmid formation or detectable alterations in mtDNA. Our findings indicate there are multiple pathways that lead to senescence and suggest there are host-specific mechanisms that suppress the deleterious effects of the variant plasmids.